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(54) ^m(Dm] nmmmm^^tPtnm-r?>mmm 



[ mm ] mmmmzmtifz s A^Nj^mmmm i . 

^ h \mmmmt£t%z.(^'7 411-^12 visits , 
m-c^yy tm~cf)7 A)V9i2y om-noM. 
l^mkT S3, s 5 tT , M^iJtc-^ ^ l k 
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[11^112] J±mS^±t, 1iiC<^?¥ttaffii!Sitffii^^ 

z b ^'\my^hwmmm^^. 

W.-<r) 7 ^ coft ai:^ifi J; 0 oE^'J^^ii? b Wj: 

bm^£h{mmmm-\mLx. vf^m^fi 
^fom^tix\'^h:Lb-^mmb^hmm.2%m(m 

mm.A\%-(Dy A}V9bW.ZJ^y A}V9b\m- 

h mmb-tmi^m2tfzi±3mmmmm&^m 

T V ^ § i t ^ bi-mmMtmcDwmmm-^m 
^^^T■■M^-rs^^° -y ^-'Jco^mmz^timfM^ti 

[It*il7] ^Ayr^^^li. r^yir-i;t,zt5if6^ W 
!> ; ^ftS t ^ !> IMII4 ^ L 6 OMii*^ 1 iRtiB 

fzmmsf^bm^j:^. j^-y^-i^c^)mz^ r y^-rm^ 
mi^^mi. ryi-i-mi^iznmi. ri>yy~i;<7M 



mmb-tm^m4 ^^uli coMnt^ i mizmmcow 

[mmm9 ] riyy~i;iimjiib^mmirzm.i:i^T 
h'o. ^jRcoimz. Ty^i'm^m^^:mi. ryr 
i-m^<^^&himi,znmhmi,z. mmmimm^ 
m^mmmnm-^mi. mm(^vmz. m-c^y^ 
)u^cr,m.m^f-i,zM.mznM^ix& a yy^ ^ 
L. msKniydimz^ mz.ayy A )V9^M¥\miT^z 
im^Kh A yf9 ^^m^Ltz^b mm b^htm 

mMi o \ )^y'r~i^b^'^mmmyrb^%% 
mizi^i^-t ivA^^^y^A y^mm^f ^tix\>^i^ 
b mmbtmsmA l 9 mii:^- 1 mi^zMmco 

ummi 1 ] r^-yir~i;trmmm'&i-yrbim% 
wtg^^-ri>^<>'r#>T A y^"mti^mf^tix\-^^z. 
b ^mLb i-mi^m4 l 9 mn^)- 1 mmmco 

[ff^isi 2] ry^i-m^i^izm^m^tmf^ti. 

\>zm'7^%miMm--7ra)rM%x. o h~Ym\zhi^^ 
b^'^b^h. mmAt£\^hi imtit-iMzm. 

mm. 1 3 ] %-(ny < }V9-m%zjny A /v^co'j^'- 

zbi: bti mmn 2 ^ v ^ l 1 2 mtiii^ 1 Jitie 

imm 1 4 ] it*3S 1 ^ L 1 3 <7)MtL^^ 1 HtclEiJ 

[000 1] 

T. sAwtiEf ) ^im-m^^fz. mm^mmi^zM 
m^zim^iiisAwj^m^&v^^iii^-rmmmm 

(■zmt^hcoxhi. 

[0002] 

mui. msmm^mt^'^nxiffofzi^mw.m' 

mm(rmfS,ms,^zi,Amt. mm^iu^ 

m^^iu ft}£T14. ?fttllffii^^Si^&fflt^/i7^;P^ 

< ftffl § fil> J; 3 1;^ T ^ , 
[00 03 ] ^^^j;3^7^;^^fcLTi4. SAW^tg 
i^^7^-atffi^^i9-li:/i7:J'"-7 ^ ll-^^mfi^ti 
lily^-y 4)V9\i.. mxiWkiWmx^hbv^ 

omi^.^mtxv^h. m¥5- 1 6 7 3 8 H^^m 

ttt, ±M(^)iioti:y^'~y A m 
1 ot;.i^t-j:at;. SfHIMt^-gfifflftt;fflv\ 
mmb-th m^mm-mr^^Kx^^h . 
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[0 0 04] #^T9-1 67 937^^fB 

[0005] 

\%WimW&X^ oh-fhmM\ L^h-Lt^if^^ J:IB« 

X . mmM.iim.m^mf- 1 mmm'i'<^mmi:Uz j; t 

^Xbh]y-Vty<:ommbti:-^X\>^l. 
[0 0 06] tfz. mmmMm(Z)XU. y^'-y < jv^ 

^L-cfc D . "jiWLwmh Lfim<m^m\uzm\^xn 
mtvt\^t£\^. mmmzii\^x\t. -o-r^ 

^mf&lf&bLX. yy~y ^ )V:^^:m^LtiSAW 
i-^yr^^zjfMlfz^^ ^^^^hv -n°yA ^v^tt 

[ 0 0 0 7 ] irmm^immim-xM'mfifz%i<n 
xm . j^ii-^rnx ■ mMM.'ummhzbimms:. 
m>mMmmmzmthmiXhh. 

[0008] 

[0 0 09] ±fESfiS{; iliJf, W.-(ny^)V9b. m 
r.(r)y 4 )V9 b\m'^^mt)^K^^zmts:h(nx\ Ml 

if. mnm(^^o^j:. m^zmiLxx-^htf^mm-th 
mmmm'i\m^)^VMMm'ifmLx . ^ti^<^m 
:s.=Fmm\i-i^^'Simm^:^mx^ s . 
[0 0 10] tfz. ±mmfs.xu. m-coy4!u^km 

mm^o^wkT^znLxmwz^ a yf^^^wm^tz 
ffi^. mmmm'^Hzxm^timmm^mm:^ . ^tz. 
mi'-^^)^wfm ^ 0 ii < ^ D . mmm t ^mmt <m 
X(T)'7 'vi-y^-^^h^^K x% h . 



[0011] ^wmm<n^K'^'it^mi. kjic^iss 
^mm-hfzmz^ i±€a«±t;. mtwysAMmi^ 

^ 5 ^- _ga t^jf^gg t /i^-to yAJV^t. jmSMh 

y^jvfb \i^^mtmt£hmr.(Dy 4 }V9 h ^^r 

[0012] ±iEffifi£t: itm; m-(^yy a ii-^kmr. 
coy 4 fi--^ kcoMijiom.miiimi'^zMLxminz., a y 
r^^^^^timmbfzii^^. ±tmijizt5\^x . m 
m^m9uzxmmmmmi:mm-^i. ttz. ±im 

[0013] ±iBS AW^^i^#§T1i. m-t07 ^/t-^ti: 
jifiM. ^-07^;l^3?(iSfiMtiSS§^i. ^-tf07 

ixXx^hZ-trnftLVK 
[0014] mmmi<ziitai. m-coy ^ 

mmu^comni^m^. mm-coy^ju^comi^A 
^(^m.m^^iiryi'i-mb^^^tiK ^fii:><n 

SfSTlc -f y¥9 .^^ ^M'^iJtcff ^-f-^, fc . ffl#(ic?:) :/ 
[0015] ±iES AW-5]-fiS^t;*3V-iTi±. ffi-i^7 ^ 

iV9b%z.ffyy i)\ 9um-'^)\m^^.\.zm^iyfi 
X s A •/ r m L . _hiE s A .y r^wmth 
)t^y^~i;irmi:>fi. ^Ayy'^rn.. JiIbsaw^ 

imw.^Kx\-^hzhim±\^VK 

[0016] JilBS AW5i-iiS^T1i:, y¥9^\t. 
±iE S A r^mLXn^h) ^° v ir- >>'o#iagp 

\,z^fi^fijm^fix \^x\,x\^. 
[0017] _hiBs Aw^^jg^tfcv^Tii. yy^; 

±iBSAW^yT^}5^^T■■M^t-|>^^^v^-i^■^?) 

[0018] JilBs Aw^^i^^^Tli, y ^ii. 

^ N° -y ^-i^'tCii (t !> . S A V Tt^tf tfegPt^^HIJJt;^ 

[0019] mmmzMt. yf^9^:. ±iB 
S AW^ V T^^^^T■■M^t-|> . -y ^^-i^'t^^J^SgP 

y ^-^ ^rHitoggit^ A§ < T . ±iB-< yy^m± 
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[0020] Jii2s Aw^iS^^tfci^T(±. mmi^im^ 

[002 1 ] _hiES AW*j^^f(±. ^^'y^~=Jimm 

i^ni-im^z. mmmimimi'RU^mmim^^^rm 
I., Mimimz. mmmy ^ )Ui'<r)mm^m'fi>zmf\ 
{zmw^fLh^yf'99m^&.L. mm^yiyovrnz^ 
sfiffl7 4 )V9(nm.mmk=i'mM^fihA yf^ 9 ^ 

[0 0 22] mmmzkmi., ry^-rm^^^hzn 
n-th. ^^■yy-i^(7^\imz. mmmt^niTm'j'^m 

[0023] _hlBS AW^Jg^|gt:i3V^Tii. J^y'^-i^ 

h s A 'y rk ^mmwt&^-r !> y ^#>t ^ y 

[ 0 0 2 4 ] ±fe S AWjt^^XU. -y ^-'Jt S A 

.y r t ^«me^t:ie-^-r ^ ^ -^yrt^ yf ^ y^^t^ 

[0 0 2 5] ±iES AW^iS^t^fcV^Tfi- ry^-j-U{ 

mm^i^TMizh-yxiyXw 

[ 0 0 2 6 ] _hia S AWj^m^XU. m-COy A)V9t 

ffymmmT*i:^ix\^xh xv^„ 

[0 0 27] ^%m^m{mm.\i. mmmm^mm-t 

^h^mm.hhX\^h. 

[00 28] _hiB«t j;ixif s 7 A JVfWm,zmiti 

mmwmm^^-M\^x\^h<m:. \m^^n^x 

[0029] 

\%m<^mkm'm wtmzm^A^%WL^<7^mk 

oy^mm.\z-j\^x H 1 ^ L H 9 \zm-3\ -^xwmtiv 

\f. mo^mxhh. 

[0 0 30] ^%mz\%h s K^w^mt. m 1 t^^-r 
m-^) 7 ^ 1 1 fc immmfmti: hid t^^ss 

ifi'Kv^^zm-^xhX o^zm.'^^fix\^h(^x\ mt\i. m. 



[00 3 1 ] ^—07 tt, MitO S AW^tg 

mm^tifi3-)<Dm3mm-si. S2. S3fc.# 
itMft^TSK S2. S3mbm.t(mi<z^ti^fi 

mm^ivrz2-^(^^mmmfp k p 2 1 ^mix^^ 

h,. 

[0032] mzLOyy i}V9\2 S AW^^S 

ffiM$tL/t3-9(7)#lt^JJtii^S4. S5. S6fc.# 

it^W^S4. S5. Sbf^bW^b<m\,z^fi^fi 
JSM§5fX3t2o<7)#M?imii^P3. P4t^1ii.Tl^ 

[00 33 ] =>y-m.Ui. Sit^S AWitSi^^i. t 

^i/iioTfei.^ _hiB7iJ'-ST{i. w\^m-xhh 

S AW^t^i^coSitjiJiIjgiti: . MM^t^^ T-^fe S S A 

«|^T;t,l>SAW^tji^0^t®JfIi^:{)\ E^tm^i^T- 
h h s AWifc®^<7)itiiM« j: Offi< J: a 

[0034] ;^i^.<7)i^t:j; 0 . ±Mtyy~m.\,zi5\^ 

xM. ^fi^tvmmt^j:h. it¥mm=?-^Kmm^ 

mbw^mmi-(^mimmiy o^mzmk & h 7, -mm 

^^i-f tLfi;?. S .1 i: „ 
[ 0 0 3 5 ] ^13, %-(ny ^jv^w ms%z.(7^y ^ 

[00 36] 02 (a) t;:^^-rSAWit^^2 0{i:, II 

2(b) IZ^-tXolZ. sAwcDmmif\^izMixm.-^ 

-riif\^izxmAzi^x-r^mmmm2 it, ^wm 
mm2 1 ^:SAwcr>imij\^^zr^->xmiMfj'^itirh. 
mt£^mm2 2. 2 3i>zX'oxmf&^tixy^h. 

[00 37] SAWit^^2 0t:'35S=S^»f S 

1. S2, S3, S4, S5. S6, Pi, P2, P 

3. P4<^^mmi^^^y^~^ i^mmmi -nm-^ 
j.m) i±. miiz^^txdiz^tiWnkj^^tix^^i. 
^mcom-mmxu. m-<ny iiv^ 1 1 >&i}ifiiij7 
A iv^xh 0 , ®r.i7)7 A}vy\2 if^^\my a jv^x 

[0038] 

[^1] 
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[ 0 0 3 9 ] ^ LT. m-c^)7 i 1 1 {z\t^ 

mmm'^^wf- s 3 [znvx. y f9 9 l i 

( = 2 . 7 n H ) , ^ ;L ^' 1 2 Tli:, A^Jffl 

( = 2. OnH) ^iftjD^iXTV^I.. 

[0 04 0] 5ri3, m-c07^;k:?l 1 tmz<7)7^;l/ 
^1 2tt;*3(tl>^^^<i:t-^ ( j;Oiftt<{i^ 

[0 04 1] ttz. m-(ny^}V^i ittjfts. ry 
T-^fios^ Hat. mz<:07 ^ /t-^ 1 2 tfctt-i. . 
r yr-f Mos^ 1 2 a fc ^ , r yr-^S^T 5 izmm 
-t^^uzi.^. m-<^y^fi^ 1 iaixmrc7)7^;i/ 

^ 1 2iiSl^t=«m6^fc^-^§tlTV^S» 

[0042] iry^^i-m^T 5 try 

Ti-l 3bcomiZ-^yr^^L3 (3nH) i:^-r^^°>' 

1 ( 2 P F ) J; 0J^I.S^^i^;5^"#Jn$tlTV-^|, 
Ayy^^^l ^mz-i yy9 9 l 2 ii , 03 (i^^-f j; 

at:, A°>y^-i^- (OT, PKGiiia-r) 1 si^t^m 
§^1. -<y^'^^L3&t7-=3f-v^N°>'^ci{ii'hi5«^t 

[0043] 07 ^ /L-^ 1 1 St5'®r.c07 ^ IV^ 1 

2a, ^-t^jimsK (64° L i NbOg mm 1 7 

±tA 1 L/-c€St j; 0 , ^^m.f?> 1 , s 

2, S3, S4, S5, S6, PI. P2, P3. P4 

wmm. 1 7 to^^^j 5 j; 5 1 . ^ iimff^jxis 
^iTuii„ jimasi 7a. "s^ms^mtnhoixh 

!>„ i/S. 11— ^7)7^;^^' 1 1. %ZL<r)y \ 2R 
t/J±mmU 1 7 1 J; 0 S AW^ 'v 7° ( iilT. S AW^ 'v 
rkVvd) 1 8*%M§tlTUl>, 

[ 0 0 4 4 ] MiEP K G 1 5 (±. TJi-^i-mco'mmm 



WSflfra:?fM§il. f O^Sffi±t±fB S AW^ .y 7° 
18^lRttT-^€>J:')t:^roT^^S„ ^Ofc^. SAW 

PKGlSTii. SAW^-y7°l 8^|*|g|5t;J|B*lt-|. 
t. ll^^L=5rlW. ^^■y7l^tT_hiBPKGl 50P^ 

[0045] PKGl 5t(±. r-XSTT2. T4. 
T6t. 7yT:>-S^T5. m-i07^;t':5' 1 1 COA^ 

1 1 b t ^i^^^i^tfi^l^^ T 1 . m-coy A 

1 2 (7)fi^j^T 3 >^)^'#;gag|5 15a. 15b \Z^tl^ 

MM$iiTfc D . Ayf9^'^\ mf i > 5^ L 2 

/&«}ai5 ( MlJisgP) 15c. 1 3 <] L T . m-tO 

7 ;t/^' 1 1 at;;Brc7)7 ^ 1 2 s AW^ 

-y 7° 1 8 ^^Lx-m^Aznm-h i. a t;^^imffM§ 

[0046] #S^T 1 6 S AW^>y T 1 8filji^ 
^^y YUt. di'yrV y^-7^-V(Cj;'>T€MWt;Wji 
>{)i]R^iiTi-^l.. JimSKl 7{i:. MaiL^^L i NbO 
3 lilW^lLiTaOs ^ZnO/S^T'^-^Ti j:V\ 

t.fz. Ayf9^\.\mfAyy9y^2\i. saw^ 

':/7= 1 8 ^wxxi^yAzn^-fh j; a t^iimffM? 

irci'ilif, #feMgP15c. ISdlil^'htO. PKGl 

5c7>&fiigi5 mms.) \>z^tx.^tmik^fix\^x%,i 

[ 0 0 4 7 ] *SUic^^-ff»S6Stol^T^ 

mth. m-coy4!lfl lii. Mj^^Ji^ifflMB^tffi 
<lS^E$^i^c}ifi(i7 LTt^Wg^^rL. mr. 
(DyA)V9 1 2tt. 31}i^ii*iffi^&^tft<iajE§^i/i 

^mmy 4)V9bLX(rmm^:\^i. ry^t^i^Ts 
x-mm'=)^z^-i> $ti. */[-mm^m^ ( 4 yr^ ^ l 3 1 

^-vVN-^-rJ^C 1 ) tj;-oT-f yb°-^-yX5 OQtS^ 

[0 04 8] i/i. m—c^yy^Ji-^ 1 isw"lir.t?)7^ 
;^^l 2i7)?ji^tii. Tyx-^-titiiM^S#K?fJ*« 
=7- (mm. S3, s 5 ) t;MtTM^Jt;#-^ y^'^'^ 

L 1 . L 2 ^^'^tLmftJD^tLT I ^1. „ 
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[0049] ±Mi^m.m^l'T$)6 S AWsft^gf (i. 
[00 50] %-<r)y A}V9l\ (±. wm\7 ^ 

'm:tfh 0 . \m^hAy^'9'P(rMM. ±IE^ yf9 

[0 0 5 1 ] t.fz. gfif|ij<7)m~<r)7 ^ ;i 1 2T-i±ji 

[00 52] ^ff^m. Itli^-fy^^fLl. L2*i. 
PKGl 50#ffl322i?l 5c. 1 5dOV-f^;J^>^VN° 

■y Ki^t s A w-f .y T 1 8 *^f-^^^^t«^•c■Sl^t^^ 
^■r ?^ imum\& s ix-c ^ > ^ >^.:*^) , y ^''i? ^ l i . 
L 2 raio^^ ■ m^tmAmzmm^ti^ . 
[ 0 0 5 3 ] J: 'oMi^mzmm^-rtzi^. mtmm- 
mmcoj^mm^ t . m\<D^^ yf9 l i. l 2 ^ 
-irt^srv^^^iffeti^tt m-imm) ) ^mA\zm.f^xm 
Mst'jm-ff^Fjio^ffii. m-c7)7 ^/k^ 1 1 
mf%z.<^yA)V9 1 2to^:^tcryT-?-iiJi:{iM^.& 
#a:M^t||^ S3. s5)tMtTMMt# 

^y^'^'^J'Ll. L2^mm#JllL/i>Ii:tJ;i9. 

M?iJL^#i^v^ffl}i(;MtTl*T^:#ft mz. 

[ 0 0 5 4 ] <^ t , mmcom-mm t.ms t^^-r j; 0 
t^zsmm. ( ^ -y 7° ) 17 _h t _hia#-< v^'^? ^ l 1 . 
L 2 ^:ffi^-r-&#-f y^:?' ^ L 1 1 . L 1 2 

[0 0 5 5] m-ibKI^JTl±. J±m*« 1 7±t,z^^ y 

^■^^L 1 1 . LI 2timm^tiX^-^^tzi6. y^ 

i^^Lii. L 1 2 mizzmw^^ ■ mm^^t^^ t 
X. ^^mmm-mmtit^x. ^m^mmtitzt^ 

[0 0 56] tfz. PKGl 5t;:g-^y^-^'^L 1 , L 

2 mmmxit. mm:^■^^zxmv^^'itmmx■ 
^i^ki)-^., :^mmcom-mmx7j'.Lfz2:o^z, 

yf'9y\.\. L2^. SUtCSAW^-yTl 80:i# 

[0 0 57] m\z. i^%mz\%h^K-^'m'^(rymk 



x\ ^fi^izm-tmrnii. m-<^mM^^m^ix 
mix\-^i. 

[0058] JilBS AW4]^j^ST1i, mi&V^mS^ZTj'. 

0 mm<nm-mm\,zi5nh^A^^^y^A y^ 
hm^£^. j^yyi 6tm\^h^^yr:fsy^ A ynzi. 

-^TPKGl 5hSAW^'y7°l 9ii|g^$^ll>„ 07 

im^^Lfzmz^ sAw^v7°i9^. ^(T)jimfpt:>?^ 
fzmxhh. )\yr\ 6i±. KM)\yrxhhiSK ii^ 
m: )l'mmfAX:h ^ T i i; v ^ 

[00 59] t.fz. a8tc. mm.oy%:ijm\zii\^hv 
KGi 5t?)yN°yTfs^H^5K^. mm:-mfHifv^9~ 

(llto:£ffliJ) 1 1 coifffiB^^t-o kiV 

^\\m\\>z):.^xim^mm-h. 
[0060] %-(r>y AJV^w (nm^T^ 3 \,z\% 

m\\\izA y¥9 9 L 1 mm^iittK un^^^ 3 

C0-:^O5|Bi^i±P K Gffli^i^A 1 (^^<>7°;n'y K (Ci o 

Tii^Sli- -;J■^?)^ffiTiiPKGH^;STA2^;;-^^y 
7°#■y^•^IJ;oT^f-^$i^S, Ai ■ A2co#4^^iib- 
7:t^-;H:j;'3T. f^yrt^y^m (saw^-zti 9 
;7)*I®H) J:DiT)i«®t3J:':>TtA#[lI§ii. mf\^ 
r^^-Mzx^x. ^iyr^^yYm^zfm^fifzA yf 
9 9^^9-ykW(^Lx\-^h. 
[006 1 ] \^}±},zi. D . )^yrit^y Ft j; m^^^h 

^\Zii\^Xh. ^Ay^^^Ll. L2;5)^PKG1 5 
<7)^ffij&^^);^T. SAW^>-/7°1 9CO^fttgPi03'hil|tS> 

0 . s Aw^ -yr 1 9 ^^^T■■Mr6]1-s^4a^;ffM 

IITl4-< y i^'-i? ^ t V -g. V N-iJ'- y ^ » N° ^J' - y j; 
'5TI^1LTI^Sj&\ i£f^=5r-<yiS^-i5'^*vh§v^:^ 

(4. j-^yr:nymx'm.mmthLfzb tTtM^>^ 

[ 0 0 6 2 ] i /i, ^Jtom-ff^ET-ttS^Si^tt^hft 
^^&ffli.^>t*\ PKGl 5(ci^jt§-ti:l>*i^i4PKG 
1 5&^il1iBtLTSAW^>yT18. 19*|«gEcO 

m^mAmizmi^^ ; t ^^x-^ . mmm ■ ta v ^'- 

^ a ysOSe^7 < /L-^^lt^ftl. Z. k fi^X'^ I „ 

[ 0 0 6 3 ] j; 3 ^j:miimmr.mmi>zi5\<-^x h . m 

^m^mtmMmxu. m-]it/mz.coy ^ jv9 1 

1 . 1 2coxtiitsmiz. ^tL^'tLmmm^^mm^ti 
fdmmffztK mm. #sAw^t«^^. m^ij. it 

m\. mm. mf\kmsLxhx\,\ zco^-^x- 
« . Mticom.mimA'^zA y^'^^ ^muzmn txh 
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[0064] 

[0 0 6 5] ^ix^^L. itaWi. %-(7y'7AJV9h 

tzt-^j. mmmmzxB,wm.m.^mm:^ . ± 
[0 0 66] ^m^mmc^ s Aww&m±. v.}±cnx 0 

l^Z. m-(^yy A)V^b. m-cryy i t {iMji^ii*^' 

mti:hmz.ff^y A jv'7hmx^(^M3mm'fiznLx^ 
m^z^ A yy^^mfi^fi\m^fix\-^hm&xh 

[0067] ^m>i , _hiBffifi!c(i. m-<^y ^ t 
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PROBLEM TO BE SOLVED: To provide a SAW branching filter with excellent 



attenuation characteristics. 

SOLUTION: Tlie filter includes: a first filter consisting of a ladder filter; and a 
second filter 12 consisting of the ladder filter, and is different in the pass-band 
from the first filter. Inductors L1 and L2 are respectively added in parallel to both 
serial resonators S3, S5 of the first and second filters 1 1 and 12. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The first filter which formed two or more surface acoustic wave 
resonators on the piezo-electric substrate at the ladder mold, It has the second 
filter which formed two or more surface acoustic wave resonators on the piezo- 
electric substrate at the ladder mold and with which a passband differs from the 
first filter. The first filter is set as a transmitting side and the second filter is set as 
a receiving side. A most different resonator from the resonator of an output side 
of the first filter. Or the surface acoustic wave splitter characterized by connecting 
the inductor to juxtaposition to a most different resonator from the resonator of an 
input side of the second filter. 

[Claim 2] The first filter which formed two or more surface acoustic wave 
resonators in the ladder mold on the piezo-electric substrate, and the first filter 
which formed two or more surface acoustic wave resonators on the piezo-electric 
substrate at the ladder mold are a surface acoustic wave splitter characterized by 
having the second filter with which passbands differ and adding the inductor to 
juxtaposition to the series resonance child of the both sides of the first filter and 
the second filter, respectively. 

[Claim 3] It is the surface acoustic wave splitter according to claim 2 which the 
first filter is set as a transmitting side, and the second filter is set as a receiving 
side, and is characterized by the thing of the first filter for which each inductor is 

connected, respectively to other most different series resonance children from 
the series resonance child from an input side of the second filter most unlike the 
series resonance child from an output side. 



[Claim 4] It is the surface acoustic wave splitter according to claim 2 or 3 
characterized by being prepared on a piezo-electric substrate with the first same 
filter and second filter, forming a surface acoustic wave chip, preparing the 
package which contains a surface acoustic wave chip, and forming each inductor 
in each peripheral edge section of a package which counters on both sides of the 
above-mentioned surface acoustic wave chip, respectively. 
[Claim 5] Each inductor is a surface acoustic wave splitter according to claim 4 
characterized by being formed in each **** of the package which counters on 
both sides of the above-mentioned surface acoustic wave chip, respectively. 
[Claim 6] Each inductor is a surface acoustic wave splitter according to claim 4 
characterized by being formed in each **** of the package which counters on 
both sides of the above-mentioned surface acoustic wave chip, respectively. 
[Claim 7] Each inductor is a surface acoustic wave splitter given in claim 4 
characterized by being formed in the outside of the loading section of the surface 
acoustic wave chip in a package, respectively thru/or any 1 term of 6. 
[Claim 8] A surface acoustic wave splitter given in claim 4 characterized by 
equipping with a transmitting-side signal terminal and a receiving-side signal 
terminal a different location of a package from the peripheral edge section in 
which the inductor added to a series resonance child was formed which equips 
the location of a package with an antenna signal terminal, and counters an 
antenna terminal thru/or any 1 term of 7. 

[Claim 9] A package is the rectangular parallelepiped equipped with the shorter 
side and the long side, and equips one side of a long side with an antenna signal 
terminal. The side which counters one side in which an antenna terminal exists is 
equipped with a transmitting-side signal terminal and a receiving-side signal 
terminal. The surface acoustic wave splitter according to claim 8 which forms the 
inductor added to juxtaposition at one side of a shorter side at the series 
resonance child of the first filter, and is characterized by forming the inductor 
added to the series resonance child of the second filter at one more side of a 
shorter side. 



[Claim 10] A surface acoustic wave splitter given in clainn 4 cliaracterized by 
preparing tlie wirebonding section wliich combines a pacl<age and a surface 
acoustic wave cliip electrically thru/or any 1 term of 9. 
[Claim 11] A surface acoustic wave splitter given in claim 4 characterized by 
preparing the bump bonding area which combines a package and a surface 
acoustic wave chip electrically thru/or any 1 term of 9. 

[Claim 12] It is a surface acoustic wave splitter given in claim 4 thru/or any 1 term 
of 1 1 which an adjustment component is prepared in an antenna-coupler-control 
edge, and a package is multilayer structure and is characterized by an 
adjustment component being in a lower layer rather than the loading section of 
the surface acoustic wave chip in a package. 

[Claim 13] Either [ at least ] the first filter or the second filter is a surface acoustic 
wave splitter given in claim 2 characterized by having at least three series 
resonance children thru/or any 1 term of 12. 

[Claim 14] The communication device characterized by having the surface 
acoustic wave splitter of a publication in claim 1 thru/or any 1 term of 13. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the communication device which 
has the SAW splitter and it which used the surface acoustic wave (it is hereafter 
described as SAW) resonator, and which are used suitable for especially a 
cellular phone. 
[0002] 

[Description of the Prior Art] The splitter for performing branching and insertion of 
a transceiver signal is used for small wireless radios, such as a portable 
telephone in recent years. From the request of high-performance[ the 
miniaturization of a communication device, lightweight-izing, and ]-izing, a 
miniaturization and high performance-ization are required also of the component 
part of a splitter, and, recently, many filters which used the surface acoustic 
element have come to be used. 

[0003] As such a filter, the ladder filter which combined the SAW resonator with 
the ladder mold is mentioned. The above-mentioned ladder filter is equipped with 
the advantage that an insertion loss is mitigable. As shown in drawing 1010 , a 
transmitting side and a receiving side use the above ladder filters, and the 
circuitry made into splitter structure is indicated by JP,5-167388,A (conventional 
example **). 

[0004] Furthermore, in JP,9-167937,A (conventional example **), in order to 
realize the big magnitude of attenuation outside a passband, as shown in 
drawing 11 , the surface acoustic wave filter which connected the inductor L82 to 
juxtaposition to the series resonance child 41 of the output side of a ladder filter 
is indicated. 
[0005] 

[Problem(s) to be Solved by the Invention] However, structure given in the 
above-mentioned conventional example ** is the usual ladder filter, and the 
exceptional device for a property improvement is not made. Therefore, the 
magnitude of attenuation is determined by the capacity factor of a series 



resonance child and a parallel resonance child, and serves as a loss and relation 
of a trade-off. For this reason, especially in above-nnentioned conventional 
exannple **, degradation of a loss poses a probienn in the splitter of which the 
high magnitude of attenuation is required. 

[0006] Moreover, the structure which adds the inductor of juxtaposition to a 
ladder filter simple substance is indicated by said conventional example **. 
However, the ladder filter of a simple substance is assumed to the last, and it is 
not taken into consideration about property degradation at the time of considering 
as splitter structure. Especially, although the microstrip line formed on the SAW 
chip which formed the ladder filter as the formation approach of an inductor in 
conventional example **, or the example formed by the bonding wire is shown, in 
the splitter which has the passband of two different frequencies, respectively, a 
mutual intervention cannot be disregarded but degradation of the magnitude of 
attenuation and an isolation is caused. 

[0007] It is invention about the surface acoustic wave splitter which this invention 
is devised in view of the above-mentioned problem, and can secure good loss 
and magnitude of attenuation. 
[0008] 

[Means for Solving the Problem] The first filter which formed two or more surface 
acoustic wave resonators on the piezo-electric substrate at the ladder mold in 
order that the SAW splitter of this invention might solve the above technical 
problem, It has the second filter which formed two or more surface acoustic wave 
resonators on the piezo-electric substrate at the ladder mold and with which a 
passband differs from the first filter. The first filter is set as a transmitting side, the 
second filter is set as a receiving side, and it is characterized by connecting the 
inductor to juxtaposition to a most different resonator from the resonator of an 
output side of the first filter, or a most different resonator from the resonator of an 
input side of the second filter. 

[0009] According to the above-mentioned configuration, since passbands differ 
mutually, the first filter and the second filter separate each electrical signal for the 



object for transmission, and reception like a cellular phone which is different 
although it is nnutually close, and can dennonstrate the spectral separation 
function which controls those nnutual interventions, for example. 
[0010] Moreover, matching between a transmitting side and a receiving side can 
be made easy to be able to secure the magnitude of attenuation good out of a 
passband, and for the interference to another side to stop being able to happen 
easily, and to double, since the inductor was connected to juxtaposition with the 
above-mentioned configuration to which resonator of a resonator different an 
antenna side in the first filter and second filter. 

[0011] The first filter which formed two or more SAW resonators on the piezo- 
electric substrate at the ladder mold in order that other SAW splitters of this 
invention might solve the above technical problem, It has the second filter which 
formed two or more SAW resonators on the piezo-electric substrate at the ladder 
mold and with which a passband differs from the first filter, and is characterized 
by adding the inductor to juxtaposition, respectively to the series resonance child 
of the both sides of the first filter and the second filter. 

[0012] According to the above-mentioned configuration, since the inductor was 
added to juxtaposition to the series resonance child of the both sides of the first 
filter and the second filter, respectively, in both above, the magnitude of 

attenuation good out of a passband is securable. Moreover, matching between a 
transmitting side and a receiving side can be made easy for the interference to 
another side to stop being able to happen easily, and to double with the above- 
mentioned configuration, by addition of an inductor through which it passes, 
respectively. 

[0013] In the above-mentioned SAW splitter, the first filter is set as a transmitting 
side, the second filter is set as a receiving side, and the thing of the first filter for 
which each inductor is most connected to other most different series resonance 
children from the series resonance child from an input side of the second filter, 
respectively unlike the series resonance child from an output side is desirable. 
[0014] according to the above-mentioned configuration ~ the first filter ~ most ~ 



the series resonance child fronn an output side, and the second filter, although 
the series resonance child fronn an input side beconnes an antenna side nnost 
Although the inconvenience to which adjustnnent with the filter of the other party 
gets worse may be produced if an inductor is connected to juxtaposition at those 
resonators, by adding an inductor, the above-nnentioned inconvenience can be 
avoided to each above-nnentioned resonator and a different resonator, and-izing 
of the reservation of the good nnagnitude of attenuation outside a passband can 
be carried out [ certain ] more to them. 

[0015] In the above-mentioned SAW splitter, it is prepared on a piezo-electric 
substrate with the first same filter and second filter, and a SAW chip is formed, 
the package which contains the above-mentioned SAW chip is prepared, and, as 
for each inductor, it is desirable to be formed in each peripheral edge section of a 
package which counters on both sides of the above-mentioned SAW chip, 
respectively. 

[0016] In the above-mentioned SAW splitter, each inductor may be formed in 
each **** of the package which counters on both sides of the above-mentioned 
SAW chip, respectively. 

[0017] In the above-mentioned SAW splitter, each inductor may be formed in 
each **** of the package which counters on both sides of the above-mentioned 

SAW chip, respectively. 

[0018] As for each inductor, in the above-mentioned SAW splitter, it is desirable 
to be formed in the outside of the loading section of the SAW chip in a package, 
respectively. 

[0019] Since each inductor was formed in each peripheral edge section (each 
**** and each ****) of a package which counters on both sides of the above- 
mentioned SAW chip, respectively according to the above-mentioned 
configuration, distance between each above-mentioned inductor can be enlarged, 
dielectric association and the electromagnetic coupling of the above-mentioned 
inductors are controlled, and-izing of the reservation of the good magnitude of 
attenuation outside a passband can be carried out [ certain ] more. 



[0020] In the above-mentioned SAW splitter, it is desirable to have equipped with 
the transnnitting-side signal ternninal and the receiving-side signal ternninal a 
different location of a package from the peripheral edge section in which the 
inductor added to a series resonance child was formed which equips the location 
of a package with an antenna signal terminal, and counters an antenna signal 
terminal. 

[0021] In the above-mentioned SAW splitter, a package is the rectangular 
parallelepiped equipped with the shorter side and the long side. In the side which 
counters one side to which one side of a long side is equipped with an antenna 
signal terminal, and an antenna signal terminal exists in it It has a transmitting- 
side signal terminal and a receiving-side signal terminal, and the inductor added 
to the series resonance child of a transmitting-side filter at juxtaposition at one 
side of a shorter side may be formed, and the inductor added to the series 
resonance child of a receiving-side filter at one more side of a shorter side may 
be formed. 

[0022] Since the transmitting-side signal terminal and the receiving-side signal 
terminal are prepared in the location of a package which counters an antenna 
signal terminal according to the above-mentioned configuration, the mutual 
intervention between an antenna signal, and a transmitting-side signal and a 
receiving-side signal can be mitigated, and degradation of a filter shape can be 
reduced. 

[0023] In the above-mentioned SAW splitter, the wirebonding section which 
combines a package and a SAW chip electrically may be prepared. 
[0024] In the above-mentioned SAW splitter, the bump bonding area which 
combines a package and a SAW chip electrically may be prepared. 
[0025] In the above-mentioned SAW splitter, an adjustment component is 
prepared in an antenna-coupler-control edge, a package is multilayer structure 
and an adjustment component may be in a lower layer rather than the loading 
section of the SAW chip in a package. 

[0026] In the above-mentioned SAW splitter, at least one side of the first filter and 



the second filter may have at least three series resonance children. 
[0027] The connnnunication device of this invention is characterized by having a 
SAW splitter given in above any they are, in order to cancel the aforennentioned 
technical problem. 

[0028] Since it has the surface acoustic wave splitter excellent in the filter shape 
according to the above-mentioned configuration, a transmission characteristic 
can be improved. 
[0029] 

[Embodiment of the Invention] It will be as follows if each gestalt of operation of 
the SAW splitter concerning this invention is explained based on drawing 1 
thru/or drawing 9 . 

[0030] As the SAW splitter concerning this invention is shown in drawing 1 , the 
first filter 1 1 with which the passband was set up, and the first filter 1 1 have the 
second filter 12 set up so that passbands might differ. Thus, since the first filter 
1 1 and second filter 12 are set up so that passbands may differ mutually, it 
becomes possible to make it function as a splitter separated spectrally into a 
mutually different transmitting side and a receiving side of a passband, for 
example. 

[0031] Two or more SAW resonators were combined with the ladder mold, and 
the first filter 1 1 is equipped with each three series resonance children SI , S2, 
and S3 by whom the series connection was done, and each series resonance 
children SI and S2 and each two parallel resonance children PI and P2 
connected between touch-down between S3, respectively. 
[0032] Two or more SAW resonators were combined with the ladder mold, and 
the second filter 12 is equipped with each two parallel resonance children P3 and 
P4 connected between touch-down, respectively between each three series 
resonance child S4 by which the series connection was carried out mutually, S5 
and S6, and each series resonance child S4, S5 and S6. 
[0033] Two or more SAW resonators are mutually connected with a ladder mold 
at a ladder form so that it may become alternation about a serial and 



juxtaposition. In tlie above-nnentioned ladder nnold, while carrying out 
abbreviation coincidence of the antiresonant frequency of the SAW resonator 
which is a series resonance child, and the resonance frequency of the SAW 
resonator which is a parallel resonance child, it is set up so that the resonance 
frequency of the SAW resonator which is a parallel resonance child nnay beconne 
lower than the resonance frequency of the SAW resonator which is a series 
resonance child. 

[0034] the pass band formed between a parallel resonance child's antiresonant 
frequency and a series resonance child's resonance frequency which serve as an 
attenuation pole in the above-nnentioned ladder mold by these setting out, 
respectively - high - it is made to a selectivity thing. Therefore, the filter of the 
above-mentioned ladder mold will be equipped with the inhibition zone which 
includes each above-mentioned attenuation pole in the both sides of the above- 
mentioned pass band, respectively. 

[0035] In addition, it can change according to the number, those ladder types of 
specification for which are combined and it asks about the direction, and 
specification of the SAW resonator in the first filter 1 1 and second filter 12. 
[0036] The SAW resonator 20 shown in drawing 2 (a) is constituted by each 
reflectors 22 and 23 which sandwich each tandem-type electrode 21 which 
crosses mutually towards intersecting perpendicularly to the propagation 
direction of SAW, and each tandem-type electrode 21 from both sides along the 
propagation direction of SAW, respectively as shown in drawing 2 R> 2 (b). 
[0037] Moreover, each resonators SI, S2, and S3 which are the SAW resonators 
20, S4, and each electrode finger parameter (resonance frequency, a logarithm - 
decussation width efface) of S5, S6, PI, P2, P3, and P4 are set up, respectively, 
as shown in a table 1 . With the first gestalt of this operation, the first filter 1 1 is a 
transmitting-side filter, and the second filter 12 is a receiving-side filter. 
[0038] 
[A table 1] 
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[0039] And with an inductor L1 (=2.7nH) and tlie second filter 12, tlie inductor L2 
(=2.0nH) is added to juxtaposition at juxtaposition to a different series resonance 
child S5 from an input side (that is, antenna side), for exannple, a central series 
resonance child, to a series resonance child S3 who is different from an output 
side (that is, antenna side) in the first filter 11, for example, the series resonance 
child of an input side. 

[0040] in addition, it can set in the first filter 1 1 and second filter 12 - at least - 
on the other hand (preferably both sides) - **** - it is desirable to add every one 
inductors LI and L2, respectively. When two are added to two or more inductors 
1 1 , for example, the first filter, and one inductor is added to the second filter 1 2, 
respectively, it becomes easy to generate dielectric association between each 
inductor, and an electromagnetic coupling, and degradation of a damping 
property may be produced. 

[0041] Moreover, the first filter 1 1 and second filter 12 of each other are 
electrically combined by connecting terminal 1 la by the side of an antenna in the 
first filter 1 1 , and terminal 12a by the side of an antenna in the second filter 12 to 

the antenna terminal T5. 

[0042] The adjustment component which consists of an inductor L3 (3nH) and a 
capacitor CI (2pF) between the antenna terminals T5 and antennas 13 which are 
the bond part is added. As an inductor L2 is shown at drawing 3 , it is formed in a 
package (it is hereafter described as PKG) 15, and the inductor L3 and the 



capacitor C1 are added to the inductor L1 list as an external component. 
[0043] The first filter 1 1 and second filter 12 are formed, respectively so that each 
resonators S1, S2, and S3, S4, and the propagation direction of SAW of S5, S6, 
P1 , P2, P3, and P4 may become parallel mutually, and so that the longitudinal 
direction of the piezo-electric substrate 17 may be met with the electrode which 
used aluminum as the principal component on the same piezo-electric substrate 
(64 degreeLINbOS substrate) 17. The piezo-electric substrate 17 is an 
abbreviation rectangular plate-like thing. Moreover, the SAW chip (henceforth a 
SAW chip) 18 is formed by the first filter 11, second filter 12, and piezo-electric 
substrate 17. 

[0044] It consists of a ceramic which has electric insulation, such as an alumina, 
and an outer diameter is formed in the closed-end box-like one of an abbreviation 
rectangular parallelepiped configuration, among those said PKG15 can contain 
now the above-mentioned SAW chip 18 on a base. At this time, the SAW chip 18 
is arranged in PKG15 so that the longitudinal direction of PKG15 may be met in 
that longitudinal direction. Moreover, although it will not illustrate in the above 
PKG15 if the SAW chip 18 is contained inside, the interior of the above PKG15 
can be enclosed in cap material. 

[0045] In PKG15, signal terminal T3 of a grounding terminal T2, Tfour, T6, the 

antenna terminal T5 and the signal terminal T1 connected with input terminal 1 1 b 
of the first filter 1 1 , and the second filter 1 2 Each long side 1 5a, It is formed in 
15b, respectively, and it is formed, respectively so that an inductor LI and an 
inductor L2 may counter mutually on both sides of the SAW chip 18 which has 
the first filter 1 1 and second filter 12 to each short side parts (peripheral edge 
section) 15c and 15d. 

[0046] As for each terminals T1-T6 and the pad by the side of the SAW chip 18, 
the flow is electrically taken by the bonding wire. The piezo-electric substrate 17 
is LiNb03 mentioned above. It is LiTa03 to except. You may be ZnO/S etc. 
Moreover, as long as the inductor LI and the inductor L2 are formed, 
respectively so that it may counter mutually on both sides of the SAW chip 18, 



they may be formed in each **** (peripheral edge section) of PKG15 other than 
each short side part 15c and 15d, respectively. 

[0047] Next, the effectiveness of the first gestalt of this operation is explained. 
The first filter 1 1 has the function as a transmitting-side filter in which the 
passband was set up low relatively, the second filter 12 is equipped with the 
function as a receiving-side filter in which the passband was set up highly 
relatively, it is electrically combined with the antenna terminal T5, and adjustment 
is tal<en by impedance 50ohm by the external adjustment component (an 
inductor L3 and capacitor CI). 

[0048] Moreover, each inductors LI and L2 are added to juxtaposition to each 
series resonance child (for example, S3, S5) who is different from an antenna 
side in the both sides of the first filter 1 1 and the second filter 12, respectively. 
[0049] The SAW resonator which is each above-mentioned series resonance 
child has resonance and antiresonant frequency independently, respectively. If 
an inductor is added to juxtaposition to this SAW resonator, the impedance 
characteristic which has antiresonant frequency in a low field and a high field on 
both sides of resonance frequency can be obtained. 

[0050] Since the first filter 1 1 is a transmitting-side filter, the value of the inductor 
which it is necessary to increase the magnitude of attenuation by the side of a 
high region, and adds it rather than a passband is optimized so that the 
antiresonant frequency which exists also in a side higher than resonance 
frequency by the above-mentioned inductor may turn into a desired frequency 
(for example, low-pass side of the passband in the second filter 12 used as a 
receiving side). 

[0051] Moreover, with the second filter 12 of a receiving side, since it is 
necessary to increase the magnitude of attenuation in a field lower than a 

passband, the value of an inductor to add is optimized so that the antiresonant 
frequency which exists in a side lower than resonance frequency may turn into a 
desired frequency. 

[0052] Under the present circumstances, since it is formed in the location where 



these inductors L1 and L2 counter nnutually the each short side parts [ of PKG15 
/ 15c and 15d ] wire bond pad section on both sides of the SAW chip 18 at a 
longitudinal direction, the interference and association between each inductor LI 
and L2 are controlled to the minimum. 

[0053] In order to take effect more concretely, the splitter property of the first 
gestalt of operation and the splitter property (the example of the first comparison) 
which does not contain each inductors LI and L2 of juxtaposition are written to 
drawing 4 in piles, and is shown. The property of the first gestalt of operation can 
check that the good property (especially damping property in the other party) is 
acquired to the structure which does not include Juxtaposition L by having added 
each inductors LI and L2 to juxtaposition to each series resonance child (for 
example, S3, S5) who is different from an antenna side to the both sides of the 
first filter 1 1 and the second filter 12, respectively. 
[0054] Next, the comparison wave of the first gestalt of operation and the 
transmission characteristic at the time of forming each inductors L1 1 and LI 2 
equivalent to each above-mentioned inductors LI and L2 on the piezo-electric 
substrate (chip) 17, respectively, as shown in drawing 5 (the example of the 
second comparison) is shown in drawing 6 R> 6. 

[0055] In the example of the second comparison, since each inductors L1 1 and 

LI 2 are added on the piezo-electric substrate 17, when dielectric association and 
an electromagnetic coupling arise between each inductor L1 1 and LI 2 and it 
considers as a splitter configuration compared with the first gestalt of this 
operation, it can check that the magnitude of attenuation as expected is not 
obtained. 

[0056] Moreover, in the time of forming each inductors LI and L2 in PKG15, it 
turns out that it is desirable to form in the location which counters the longitudinal 
direction of the SAW chip 18 mutually on both sides of each inductors LI and L2 
from the ability of property degradation by dielectric association to be controlled 
as the first gestalt of this operation showed, respectively. 
[0057] Below, the second gestalt of operation of the SAW splitter concerning this 



invention is explained. First, since the connponent circuit as tlie above-nnentioned 
SAW splitter is the sanne as that of the first gestalt of operation, the explanation 
about thenn is giving and onnitting the sanne nnennber number. 
[0058] In the above-mentioned SAW splitter, as shown in drawing 7 and drawing 
8 , unlike wirebonding in the first gestalt of operation, PKG15 and the SAW chip 
19 are combined by the bump bonding using a bump 16. Drawing 7 is drawing 
which saw the SAW chip 19 from the top panel, after joining. Although a bump 16 
is an Au bump, they may be other ingredients, such as solder. 
[0059] Moreover, the Bengbu plane of composition of PKG15 in the second 
gestalt of operation is shown in drawing 8 . The pattern written as the continuous 
line is a conductor pattern formed in the bump plane of composition, and the 
pattern written with the broken line is a conductor pattern formed in the interior (a 
two-layer eye or the 3rd layer or less). The sectional view of the first filter (left- 
hand side of drawing) 1 1 is shown in drawing 9 . Structure is explained taking the 
case of the first filter 11. 

[0060] Although an inductor LI is added to juxtaposition at the series resonance 
child S3 of the first filter 11, one terminal of the series resonance child S3 is 
connected to the PKG side edge child A1 by bump bond, and another terminal is 
joined by the PKG side edge child A2 with bump bond. Each terminal of A1 and 
A2 is combined with the inductor pattern which was subtracted about from the 
bump bond side (loading side of the SAW chip 1 9) with the lower layer electrode 
by the beer hall, and was again formed in the bump bond side of the beer hall. 
[0061] Structure currently formed in the location which each inductors LI and L2 
are in the outside of the loading section of the SAW chip 19, in view of the top 
panel of PKG 15, and counters on both sides of the SAW chip 19 by the above 
respectively when joining together with bump bond is realized. In addition, 
although the internal pattern has realized the pattern which results in an inductor 
with the second gestalt of this operation, when a required inductor is small, 
though directly pulled about in respect of bump bond, it is satisfactory in any way. 
[0062] Moreover, it is good to form an adjustment component in the lower layer 



section of the SAW chip 18 and 19 loading sections by nnal<ing PKG15 into 
nnultilayer structure with the first gestalt of operation, when nnal<ing it build in 
PKG15 although the adjustnnent component used the component with outside. In 
this case, the electromagnetic coupling of each inductors added to an adjustment 
component and a series resonance child can be controlled to the minimum, and 
the good filter shape of the magnitude of attenuation and an isolation can be 
obtained. 

[0063] Also in the second gestalt of such operation, the same effectiveness as 
the first gestalt of operation mentioned above is acquired. In addition, although 
the example by which the series resonance child has been stationed, 
respectively was given at the I/O edge of the first and the second filter 1 1 and 12 
with each gestalt of the above-mentioned operation, each SAW resonator may 
be arranged with juxtaposition, a serial, juxtaposition, a serial, and juxtaposition, 
for example. In this case, an inductor may be added to which series resonance 
child at juxtaposition. 
[0064] 

[Effect of the Invention] The SAW splitter of this invention is the configuration that 
the inductor is connected to juxtaposition to the resonator of the second filter 
used as the resonator from which the resonator of an output side differs most or 
receiving side of the first filter used as a transmitting side from which the 
resonator of an input side differs, most as mentioned above. 
[0065] So, since the above-mentioned configuration connected the inductor to 
juxtaposition to which resonator of a resonator different an antenna side in the 
first filter and second filter, can secure the magnitude of attenuation good out of a 
passband, and the interference to another side stops being able to happen easily, 
and it does the effectiveness of the ability to make easy to double matching 
between a transmitting side and a receiving side. 

[0066] Other SAW splitters of this invention are the configurations that the 
inductor is added to juxtaposition to the series resonance child of both sides with 
the second filter with which passbands differ, respectively, as for the first filter 



and the first filter, as mentioned above. 

[0067] So, since tlie above-mentioned configuration added tlie inductor to 
juxtaposition to tlie series resonance cliild of tlie botin sides of the first filter and 
the second filter, respectively, It does the effectiveness that the magnitude of 
attenuation good out of a passband is securable, in both above. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the circuit diagram of the SAW splitter concerning the first gestalt 
of operation of this invention. 

[Drawing 2] The SAW resonator used for the above-mentioned SAW splitter is 
shown, (a) is a circuit diagram and (b) is an outline block diagram. 
[Drawing 3] It is the top view of the above-mentioned SAW splitter. 
[Drawing 4] It is the graph which indicates an insertion-loss property with the 
example of the first comparison to be the above-mentioned SAW splitter, 
respectively. 

[Drawing 5] It is the top view showing the example of the second comparison. 
[Drawing 6] It is the graph which indicates an insertion-loss property with the 



example of the second comparison to be the above-mentioned SAW splitter, 

respectively. 

[Drawing 7] It is the top view of the SAW chip of the SAW splitter concerning the 
second gestalt of operation of this invention. 

[Drawing 8] It is the top view of PKG of the above-mentioned SAW splitter. 
[Drawing 9] It is the important section sectional view of Above PKG. 
[Drawing 10] It is the circuit diagram of the conventional SAW splitter. 
[Drawing 11] It is the circuit diagram of other conventional SAW splitters. 
[Description of Notations] 

1 1 First Filter 

12 Second Filter 

S3, S5 Series resonance child 
LI, L2 Inductor 
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[Drawing 3] 
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[Drawing 4] 
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[Drawing 6] 
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[Drawing 5] 




[Drawing 10] 
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